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(54) RECEIVER AND RECEIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the characteristics of a 
received signal by calculating the sum of products obtained by 
multiplying plural received signals by respective weighting coefficients 
and performing orthogonal frequency division multiplex demodulation to 
the result obtained. 

SOLUTION: Radio waves from a transmitter are received by receiving 
antennas 11a to 11c. Multipliers 12a to 12c multiply received signals by a 
weight coefficient and they are added by an adder. The weighting 
coefficients are calculated from the received signals by a weighting 
coefficient calculating means 17. The signal added by the adder is 
demodulated by an OFDM demodulating part 13. The demodulated signal 
is outputted from an output terminal 18. In the part 13, a Fourier 
transforming part 14 performs fast Fourier transformation of inputted 
data, a waveform equalizing part 15a performs waveform equalization, 
and the equalized data is outputted from a data output 15b. 
Simultaneously, a signal showing the state of waveform equalization is 
outputted from a state output terminal 15c. Thus, plural received signals 
are multiplied by respective weighting coefficients, the sum of calculated 
products is obtained and, the signal of the sum is subjected to 
orthogonal frequency division multiplex demodulation. 




a9)H#mwwr up) <i2) & |fj # ft & # (a) (umm-mm&m®^ 

#^2000-183844 
(P2000-183844A) 
(43)&SSB spjJ12*p 6 £30 B(2000.6. 30) 



(5Dint.ci.' mmm pi f-?3-rc##) 

HO 4 J 11/00 HO 4 J 11/00 Z 5K0 2 2 



iFS^ *M* SS*«W«C6 OL (& 10 JO 



(2i)m^#^ 


#8R*10 - 357490 


(71) ffl ISA 


000005049 










(22)ffiSSB 


^£10^12/3 16 B (1998. 12. 16) 










<72)S»« 


;nm an 








A(KJfrA&rtfW#K|2:jeOT22#22^ -> 














(70SSWS 


/JMBC £H 








ARJfif^RTWMtKttD 3-5 -27-413 








iS8E ^ 














(74)ft«A 


100103296 








#a± /jNjft 








#) 5K022 DD01 DDI 9 DD33 



(54) [«w©#«o a««a«se*» 



(57) [gft] 

[III] ffililiy^/<-^tt*«E<DT>^-i-T?*« * 
f^cfc y««f*««¥K dla, lib. 11c) 

(1 7) ^f^lc a*H»tt£KW: 

■r&sus^R (12a, 12b, i2c) t. m&*n% 

UtA&tom^fk (19) KSMXtt»ftl^SaiH« 

ci3) 




(2) 



4*182000-183844 



ttiB««*«f= ^ y ©ft £ ftfc««fca> s«(t y . m 

**■ t fc i i * t s»*a 1 ibk® »m. 
fiia^^^ct^tBS^^f+^^^^y^^bH^iii 

£Htit l fc d i « *$« t -r &tmm 1 tattastttii. 
[B**s] ikie«m*8:i*, 
mm -i «>iin»^»^j=y*tot)ttfcft(3[)«**^-y 

BflEK*? — 'J x^Jft^atcfc y U x*«*hf=« 

mE»^*it¥s^«t y»ifcaF*ifc«**a#"r«a* 

£JiffiS l ci <b £ »* t f 6H»q| 1 EffaftflTOI. 

# cd >± i? & o r . 



Sfe^iiJ^Mfgia S ff 5 c £ * »« <k + « ft 

[0001] 

HHC T- A v^^$g^|^yiTiE0^co^-§-^^ 

[0002] 

AMKH-^FMgEBISffli^rilriSt-iT^P 

[0003] ±EBa«^*a«^«'r4a^. xsfn 
[00 04] jfti^y^^ifca^eai^sicasjBafc 

(OFDM) *SC3&«fflL^&3h.TL%*o 
[0 0 0 5] Zfl)OFDM^attttjR©^'V'J7 
^F"V U7) SI^B^Iw^L^rfi-^Sg^-r&^^U^^'V U 

SELTfi y , *ft**L<0*-V 'J7f±DQP S K„ 16Q 
PSK. 6 4QAM*5CSffll^TieiBIS*lT^fto 

[00 0 6] 7*— *ft£f»yfcu 

30 MLt 1 -3CD h7^*- h U— A (TS) ^1^- 

[0 0 0 7] H7 l*a«flijT5(DjCBl*J*SHW"r4a«> 

[0O 0 8] mi |wj3L^T±IBT SifttA**^ (7 

1) «fcyA*£H4* A*SttfcTS«-^l±«F-*ai (7 

2) |Zj:y»*ftS*L4 0 (7 2) Tttffiftffi 

a, wyiTiErojfcroy-Kvp^vw-sft, ^>^u- 

40 [0 0 0 9] W^b^tLfc^r-^ttai^-'JxJEftffl 

(7 3) ^$^§ e a7-UXtft» (7 3) T?I^A 
***LfciB#Sfcfecfc-t 2 0 4 8^V> h^t> 8 19 2 

> h*Hffl®iaiK«t37— Ui^tS (£XT. I DFT 

(1 nversedDi screteFour i erT 
r a n s former) tl^o) ^ I D FT^tl 

fc-T— *l**f— hV >^r— /OMSAIUK (7 4) |Cj:y 

liltSSJEHSlJ (7 5) l=<fcy»SJEB**t*o 
[0010] KSKHdttfen^jlliRRlElltff (7 

50 6) i3j=y. feiSBaa* <uhf. vhfs 



(3) 



^2000-183844 



[001 i ] jsuicDftaiccfc yawuitRjUfip. 

[0 0 12] -»*««-CI±±E«a<0ifi<0ffi31*fi 

[ooi3] Hsi±fle*<7)«««<©«ij3cBit*a&* 0 

[0014]7>ft (8 1) T?»«S*lfca««#l* 
^o.-^- (8 2) T?jg/^&*1> tt^HiraH (S3) ic£ 

» (8 4) jrcfcy*av>7RjufflPfl(o«#*flsyaj-*- 0 
tools] aya**ifc*3ai>v^u«*i*7--- , j3: 

^JftUB (3 5) lc<fcy«t»7-»JxgE* (J2TF* DF 

T (DiscreteFourierTransfor 
me r) £ ) ) £;H& 0 Kft^-Uftft (OFT) 
f£— »Wf = 2 O 4 87K-f > h* x b 8 1 9 2 /K-f > hSS 

»KMHb» (se) fc*yeat»-e«ttfcffi^tjts 

U iit^„ Z<»£ 

(8 6) liCCO/WP^ h«#Sffl^xfiiiltttlftSf 
[0 0 16] *fc**Lfc«*f**#ffli (8 7) 

*u (8 7) -e^^brxfiaa, tV>#— y 

— TffflS, tf£ t*f3- k»ji. y— KVD=E>«*, 

Ttti^S^ (8 9) .tyTSOTSfflfttS, 
[00 17] Z(D^5\ZLXm.m^ht=.T SiB^rltMP 

[0 0 18] O F D M»aitf U 7i:f- 

[0019] *r— K-r — /^na*a'>>7K 40 
j 1, o> - Sis £ ^0 y Us? y ftin f & „ xfflt^S^i^i^) 

[0020] co^o^^'- 

[0 0 2 1 ] 



[00 2 2] OFDMS^Trttf-^^^t'JTO) 
#»JU W*ftlzJ;yiRypiEA:'f — 'J — ^SJfi-T 
$T?7^f/UIMi: cfc y fiSWIttf* <b L r t »« 

[0023] LfrLUtf^um&m^itmmm^mv 

[0 0 2 4] X, ZG)cfcoftHlli=»LrM»a>T F >Tr 

±i3<tys6«^«ffipBi^^-v ; ?3&<a***L-t:^ft 0 

[0 0 2 5] |H9liOFDM®{HI#*Sfif -i>«*(D 

[0 0 2 6] gflT^T-^ (91a) X§ff 
ft? — y^*»|fllB (92a) T*DFTiiL, DFT 
jflll**lfc«-*ji«»»ftffl (9 3a) iCjzy^fcS 
*U (9 4 a) ^;££tl£<> (9 4 

is«fw««7 p >T^ oib) T-afi^n*:*!^- 

^^»«*H«M**tfc«^tt»JB*JiltiaB (9 6) |3 

£ y „ +r:Mr^ y 7ffl\zni^Tm.&mv<D&te^"r—9 

[00 2 7] L^L±ffi(Dcfcai^5jt(^^F^^-l'><--v 

K(tOFDM«M»***A: LXfcy, BlBA^aafc 
[0 0 2 8] fcS&ffll*, {^^gEI^LX^^T^-r 

* y aii l ^m-^ ^ofd wmmcom \zmrn. l £j£ 

[0 0 2 9] 

[0 0 3 0] BP^ V ^^P^l^:. It^Ji;^^fiJ^M^^ 

ttfc-r— 5« s-^iscogitT^T-j-f-j; y a«-r*a«^ 

y. »^si»*fl-#-rs«^«»»nt¥»«!:, tHtssit 
^ic^y^ii^^fc^sso^m^i^ fifeM^gfe 
t**-r »iai**¥»i3j:y3Bft6*ifc 

i^t y*to^*tfc»<7)«*s«xjBiKft»w*a«ns 

[0031] BffK»^««»tW^ai*. BE« 



(4) 



^SB2D00-T83844 



JWRi, ****** 3l=**citf»*L<* * 
Skfflii<DIR#*ff5*W»i:, HlTE«**^J:y*ft6 

lBrta«1 COJJP»^»f=J:y«to6*tfcH<7)«# 
<7>««SfltiEa**K^»)6-ti-iffi*¥«t, **fflhT 20 

[oo3 2] ^fc. n:sjHa»»w*m*aiwj:y0H 
*«»<7>»e7^^icj:yafBL fc 

<*>«««■»* y L s t»*MXft SUITE* 

[0 0 3 3] JU±GD&flS$f±, eTflefclfiymMCjfS 30 
[O O 3 4] ±lB¥»lw«t y 

[0 0 3 5] 

[0036] Hi i±*««a?« i 0>S8JSfls«T^ ast 

»]^V/^vfCO F DMSfi^^^^ACO^ 40 

[0 0 3 7] BU-fci^T. nmc^f aMt»*fcy«« 
**Lfc«ai*S6«T>-x-*- (1 1 a~1 1 c) lcj:y« 

yM^«*w-»» (17) i=cty*«>6 

[0 0 3 8] BiJfS^UgSl^ y*Pj|[**lfc«*f40 F D 

Monro (13) iz*yans#i4o SEia^^i^f* 
mm®* (is) <kyffl*aF*i*c so 



[0 0 3 9] O F DMffiMl (13) T?l*A**Hfc-T 

— sizwlt:?— yxjMMu (1 4) ic* y;gj£:?-u 
xSEiiisjsL-. (i5a) icj=ya^»fc* 

^ (i5c) j: yaj*-r-6 a i*S(oa**B c 1 e) 
c ti & cd a * «* 1 c ct y co Mil s « 5 • 

[0 0 4 0] *W<7)OFDMS«<»7?l±N<i(DS«7> 
■T-f (1 1 a, 11b. 11c) IZcfcy^ft^frSk&K 

[004 1 ) ^*l-f*t©»«T>-T-J-|*L«<0/^S» 

[0 0 4 2] 
[»1 ] 

[0 0 4 3] tf^o 

[004 4] C<D£#m#@<£^{i7 f :> J 7 L :h CJ^V 

[0 0 4 5] 
[ft 2] 

- ("0 

[0 0 4 6] ff&k, S««#f* 

[0 0 4 7] 
[*3] 



[0 0 4 8] i:«#«"r*A^#4o 
[0049] 

[0 0 5 0] 



[00 5 1] l$mW3(D&mT>T-±T*0)&&m : BV$> 

[0052] *H*'*t©7> J r^--e««*+Lfc«-*l*M 

[0 0 5 3] j|Ql¥ft(&geiI-S|# 
[0 0 5 4] 
[IS 5] 



[0055] fc-j-itafcft-eash^o 

[0 0 5 6] 
[R6] 

[OO 5 7] ^^tmf|©?7V^0)l^«ai4 
[0 0 5 8] 



(5) 



WBB2000-1 83844 



[»7] 



w 



* T UA* 7 w 



[0 0 5 9] 

[0 0 6 0] Se«*T?f±±E»««-S§*D FT»ir^ 

[0 0 6 1 ] Lfc^otv DFTffiWl^ 
[0 0 6 2] 
[ft 8] 

[0 0 6 3] ttzt. 10 

[0 O 6 4] 

MB 9] 

[O 0 6 5] #KWO)ffiBflaf-f *>^TM*««Lfc« 
?7^f«*SD FTmJl^fiEL, D FTj|0S N 

£ c 20 
[0 0 6 7] 
[»1 o] 



[0 0 6 9] 
[»1 1 ] 

r = r £ £ 2 
[0070] ftBayv^tDE^ftfttaB:** 

[0 0 7 1 ] 
[Rl 2] 

[0 0 7 2] <h-r&o 

[0 0 7 3] eiag*©1*ttt«^fTW*fiiSB*T5l)Gt 

[0 0 7 4] 40 
E*1 3J 

[0 0 7 5] ZZV, I J41 #BG)/*XS. i. kf£i 
[0 0 7 6] ^J$^<7>ffllH3?*lfcS N R!*3fe5*^*** 
[0 0 7 7] 

[ft 14] 50 



y t= rw * r Oh- 

[0 0 7 8] C^l?, AttGfl>B*«AmS«ftK*i: 
•T4»ftfr*J-e*y . uttHIWfllAmlcStJS-riH*^ 

[0 0 7 9] ±-^%LX\Z.-$%>m.d+<<0 h;Uwf*®7^CD 

[0 0 8 0] MffiKDSff T>T-*-T?«**tLfc«*«fc "J 
ft*M8tfr0JR£#a&*i: 

[0 0 8 1 ] 

MK1B] 



[008 3] at*»LrfrW©»T?»** , r4:*#« 

nm r I* 

[O O 8 4] 
M16] 

[00 8 5] t^lt-Bo --tr I l**ffifT9iJ-efc6c 
[oo8 6] ja±«kM, »SBtta*«fttt**H*«f= 

[oos7] mz^mmm.MMmm-U<D-yny^m 

[0 0 8 8] MflKDgfitT >-T-*-T««Sftfc«W*A 
(22a. 22b, 22c) J; y K^ffiftM-fffl 
(2 1) * , r*»Mfi L Mf+*» (2 3) 13 

ttfffl! (2 4> izj=ymiatrM©»*roH*'*i-«-r4 
2 5 b. 2 5 c) J: y**stu-g> 0 aa*ftfc«-*f*iH 

1 ICfclf^mW^ (12a. 12b. 12c) ^fr*:* 

[0 0 8 9] Hattft^WtrM^SWroWfja^-r^a 

[ O O 9 0 ] A^iffi^ (31a. 31b. 31c) y 
A^*^fc<B-§-l*"-Ottffi|gS (33a-33e) (D~ 

8£ (3 2 a. 32b. 32c) |C J: y A lim^O^R 
y . fflilS (3 3 a -3 e) (to O 0> \M% 

ytu***t** 

[00 9 1] H4lifflHa(7)^ r P^{?SI*^« 

[OO 9 2] ffiUnS (4 1) l*2OC0A*tt^- (4 2. 
4 3) *yA*S*lfc«*li§ll*»4 4l=cfcy»»* 
fl, ttR®H&S (4 5) ->N»**l-g> 0 (4 5) 



(G) 



^2000-183844 



-VlZ&jim^&ffift&Ls &M%=? (4 6) fr&»#*8 
[00 9 3] IS5izft^:ll^-fflSSs:a|l<7)?P^i7igs^: 

To 

[0 0 9 4] WIBft»»ffMW-»«P (2 3) iC^yftSE 

IS (53a~53 C> 5 4a~5 4c. 55a-5 
5 c) l=*y (56a- 

SMbftAftMffS ( 5 8 a ~ 5 8 c ) JC J: tj 3E«fb*<f7 

(5 9) ^A***LTy^A3&<fHf**t* 0 It3?£*L 
fc«ttitt»ft«S( (6 0) lzJ:yifi»3&«ttJ([S*t* 0 ffi 
^I+WSU (6 0) (Dtt*lft*ix***t<7)«*i:*li:**i 

[0 0 9 5] IE^b*Hfc^*t-?*U(Dfi^f±-Ol*S^ 

trm**^ <6 1 a~6 i o) cfcymas-h 

c) l=d:yMK*:fcn*ttXfftt (2 4) tDAZlfl^i: 

[00 9 61 IH6l*y ;i^A;SSffSP (59) <DZ?ny<?ffl 

[0 0 9 7] AAuS^ (64a~64c) J:UA4*l 
fc« -5§-f* 2 ttlal» (6 5 a- 6 5 c) fcj; LJ A*«*(D 
2»i*<lt***U ftghBttttlBlB (6 6) fzcfcyin» 
£4x£o »»$4xfc«Hll*¥»aB» (67) |c<fcy-e 

a>¥**A«tt»**i^ usm* (6 8) j:yffl*s*L 

30 

[0 0 9 8] B1 1 l±»*W«Ett(D:7n*:/£iat^ 

-r. 

[0 0 9 9] d F T iHfiim^l&Atiml^ (i i i ) J; y 
A***i»K» <1 i 2) t/U p v Ms-stJfiSJRyiS 
8(113) izttlftSttTl**, /Wp^ h 

y@» di3) wyttaisixfc/^p^hfflfst 
t icgisi»itt£(HiB (lis) ic«fcyeja»tftffi+ 

m^^^^^f^Lr^JEiil^f+^L^^ (i 1 
2) CjjgTo AffS (112) jZcfcy»lf*4Lfc«-»A< 

aiE^^Tc-T--^ tfty s ttiiat^- dui ic^y* 40 
[o 1 oo] «as»«3E»T?tt}tsi=iRLr, a*a« 

X£B)K (116) ^&(7>3tm«4t=:<t y«l**tf 5o 

temmj£m% (115) <ki::ji«a>jE 

m» (117) |zJ:y*^iEttlcfr+3*LftA^fet L 

[0101] in 1 2tta*ap(7)^a^^ias-^-r 0 
[01 02] «uaa»w-fb»coa3 u 14) j;y 

ffl^StifcfS^tta^WtOAAiW^ (1 2 I) icAAS 50 



*t*o A*«*i*^>*~u-:?iaH n 23) 1=* 
y ii it m 1? »* * *ufc •< > * — y ^ h »<d a «ji s 

^70, ffiffl^^fcx — -Stt-f^-yeVifEltt (124) 

(125) fz*Six % tf£ tf-^zi-™ K4*i-6* If* t*-r 

=1- h*0H (12 5) o>tti*i4ByinEia» (126) 
fc^— £i*fflAiiifl^ ( i 27) <ty rsm^t LX&± 

[0 10 3] AMm^ (122) cty A»**ifc«Hbtt 
ffi«*l*t:$i bfT^— ^IzA*4*l4o 

[0 10 4] 11 3 lit:* tr-ira — 4fHI»<©«ljaH*^ 
■*% 

[01 0 5] AMmT (13 1) ^JA^^fcl^ 
^^>^> h y ^inatt (1 33) £ y 0AM IdjHLT 

HB (13 4) |z*y. A***LK**a»L, itto't 
[01 0 6] hb«Lfctt*»^***««a)^*:^** 

auRLfciiJES^^y (135) t=*»u 

y»*«fr&Li\ 7 s — **»jel, ta*«* (13 
e) cfcyffl*-***. 

[0 1 0 7] A**? (13 2) J: y A***tfcWfctt 
fflil^tt^^J* h'J^^W-JHsIB (13 3) aA^] 
Six, Wfctt««*lz<fc y < fTfrft&fro*; 

ir*ij^$^fci:#, A^S^UD J:yA^^f:f 
-^tt^V^ h'J v^WgHB (13 3) (zfiSJBL 
&L\ L < l**0>We«*A<*jL («AI*0. 5 ©5ft 

T-m.frte'f— $ \z j: y f ij s izKBft * 5 1 $m c * nc t ^ 

[0 10 8] 

[0109] tfc, fi3tB<DttlBA<«<rti«^&a 
[01 10] HI-, O FDMtfWSBf±flfe*«)y-f/^— v 

aB«a<oa/JM3 j: y ^aHb^wttt a y mm* 



(7) 



WBB2000-1 83844 



[16] *«B^fl?y;UA;ll*«<»«jac^-r^P^*H 

~C o 

[El 7] fi£*0)O F DM^IMCft^/&£^:?P^gl 

[[19] tt*fl)Sm^/<"vf*Blfl)ll**a?t7 
[HI 1] «W<©«^*«H»(K)^P^^BI 

[hi 2] **flH<©a-»»fl)?p^^iatf**o 

[013] £PJtf)fc:# tr3- ^C0^P^^HlT?fc^ o 

[tt^ttKM] 
1 1 7>ft 
1 2 illfSf 

13 OF DMffiiBSP 

14 *J Xg£t&£fl 
1 5 a jRfl£3HbS8 

i 5 b f^tf- 

1 5 c mibitm&Mm* 

i e m^-gfj 

1 7 a*MXftt+ffffi 

2 1 M^fissf+^ai 

2 2 

2 3 #5Mftt7«I+lfffl 

2 4 a*-*? HH+JMP 

2 5 ffijftffiaMH 1 

3 i A^ffi^- 

3 2 ffiflt^tgioHK 

3 3 fins 

4 i fins 

4 2 AJjMHM 

4 3 A^^2 

4 4 fltJIV 

4 5 fltfttt 

4 6 fflMtB**^ 

5 2 7 hU7^Xltf« 

53 an mes 

5 4 I2fli 

5 5 i3f» 

5 6 mi 

5 7 





5 8 






5 9 






6 0 






6 1 






6 3 






6 4 






6 5 


2itH]S& 




6 6 






6 7 




10 


6 8 






7 1 






7 2 






7 3 






7 4 


±f— K-f — /^M^AEIS§ 




7 5 






7 6 






7 7 






8 1 






8 2 




20 


8 3 






8 4 






8 5 


:7-'jx£Bt» 




8 6 


»flS«Hb» 




8 7 






8 8 


$i]f&PHIS& 




8 9 






9 1 






9 2 


? — UxJHft» 




9 3 


KJMHbW 


30 


9 4 






9 5 






9 6 





1 O 1 t^'^V U7 

I 1 1 A^ifsi^ 
l 1 2 

i i 3 h«#»S#»y 

I I 4 tH^^RB^ 

I 1 5 ei£]tt£lslH 

40 1 1 7 «ffl!pjei5|» 

1 i s mit^m&Mm^ 

1 2 1 -x-S XMVs* 

1 2 2 tHbttBArtSil^ 

123 -xV v^-'j-^mffi 

1 2 4 fcf^ElS 

12 5 tr-r^—^EiH 

1 2 e KmiiEiHia 

1 2 7 -r — ^fcU^lS^ 

i 3 i f-^A^iT 

50 1 3 2 WfcttBAAWf 



(8) 



*$Bfl200(M 83844 



1 3 4 ACSTO 



13 5 j* =E 1 j 

1 3 6 ^f—tt&fim^ 



1] 



* »X\ 




T 



TSb 16 



ft *& 



ft £3 



[82] 



14] 



22* 
22b 



3 x 



R 











^ 






► 




turn 








* 






[H3] 



[16] 




([Hi o] 




ran 





(9) 



*#BH2000-1 83844 




17] 



73 















T 




i 






t 











I£3c 
£58 



18] 



1K» 



(10) 



^2000-183844 



[0 9] 



I ► 






*1fc 














— + 





fid 



1 


3£» 




a? 


► 


are 

ft 




— ► 





[011] 




[113] 



131 



1 H jjs I- 



